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SPECIFICATION forming part of Letters Patent No* 600,013, dated March 1, 1898. 

Application filed September 12, 1896. Serial Ho. 605,657. OTo model.) Patented in England November 14, 1896, No, 25,686.; 
in France September 14, 1897, tfo. 270,462, and in Belgium September 24, 1897, IFo. 130,827. 


To all whom it may concern: 

Be it known that I, William A. McCool, 
a citizen of the United States, residing at 
Beaver Falls, in the county of Beaver and 
5 State of Pennsylvania, have invented certain 
new and useful Improvements in Tube-Draw- 
ing Machines, (for all or parts whereof there 
have been issued to me in the Kingdom of 
Great Britain and Ireland Letters Patent No. 

10 25,686, dated November 14, 1896; in France 
Letters Patent No. 270,462, dated September 
14, 1897, and in the Kingdom of Belgium 
Letters Patent No. 130,827, dated September 
24,1897;) and I do declare the following to be 

1.5 a full, clear, and exact description of the in- 
vention, such as will enable others skilled in 
the art to which it appertains to make and use 
the same, reference being had to the accom- 
panying drawings, and to the letters and fig- 
ures of reference marked thereon, which form 
a part of this specification. 

Figure 1 is a side elevation, partly in sec- 
tion, of a tube-drawing machine embodying 
my improvements. Fig. 2 is a top plan view. 
Fig. 3 is a sectional view on the line 3 3 of 
Fig. 2. Fig. 4 is a similar view on the line 
4 4 of Fig. 2. Fig. 5 is a detail view of a por- 
tion of a mandrel. Figs. 6 and 7 are respec- 
tively a side elevation and an end elevation 
of the movable tube carriage or head 9', and 
Fig. 8 is a plan view of the devices for con- 
necting the tube-carriage 9 to the propelling- 
cable. Figs. 9 and 10 are respectively a plan 
and an end elevation of a tube-guide. Figs. 
11 and 12 are a plan and a side elevation of 
an extended support for the mandrel. Figs. 
13 and 14 are enlarged detail views of the 
means employed for supporting the outer end 
of the mandrel in the form of machine 11 
and 12. Fig. 15 is a longitudinal sectional 
view through a tube, showing a modified form 
of mandrel in place therein. Fig. 16 is a lon- 
gitudinal sectional view of the mandrel illus- 
trated in Fig. 15. 

45 I have found that when tubing is being 
drawn on the bench it is very desirable to ap- 
ply the longitudinal propelling force to the 
tube by mechanism capable of more or less 
yielding, so that the propulsion shall not be 

50 absolutely positive and fixed at all times, but 
such as to allow slight checks in the advance, 


the result being to permit the metal to more 
gradually flow at those instants when extraor- 
dinary resistance is experienced. For this 
purpose a f rictional engagement of two of the 55 
driving or propelling devices is advanta- 
geous—as, for instance, by employing a driv- 
ing-drum with a chain or cable wrapped 
around it. 

Another matter of importance is to have the 60 
tube -propelling mechanism comprise two 
parts which can be brought into engagement 
at any transverse line — as, for instance, by 
having a cable or chain of uniform cross-sec- 
tion throughout its entire length and a grip- 
per adapted to be quickly connected thereto 
at any point. This is in contradistinction 
to the plan commonly followed of drawing 
the tube by means of a hook or pin and a 
chain which can only engage with the hook 70 
at certain points separated by relatively large 
intervals. . ' 

In general features the present mechanism 
is analogous to that shown and described in 
my earlier application, Serial No. 571,476, 


65 


filed December 9, 1895; but it differs there- 


75 


from in important particulars, which will be 
hereinafter pointed out and described. 

In the drawings, 1 1 designate the side rails 
of the bed or support of the apparatus, which 80 
rails are mounted at their ends upon suitable 
pedestals or standards 2 2. As shown, the 
rails or side bars 1 are preferably formed of 
angle-iron, each having at its upper. edge a 
horizontal inwardly-extending flange 3. To 85 
the inner faces of said bars 1 are secured an- 
gle-irons l b , the upper horizontal flanges of 
which extend parallel to the flanges 3, thus 
forming a guideway X along the inner side 
of each bed-bar 1. 90 

12 designates a stationary circular die rig- 
idly secured to the side bars 1 1 at an inter- 
mediate point of their length. This die may 
be constructed in any preferred and well- 
known manner. 95 

In the ways or guides X are fitted the car- 
riages or movable tube-grippers 9 9', by which 
the tube is moved longitudinally of the 
bed and through the circular die 12. As 
shown, these carriages are arranged on oppo- 100 
site sides of said die, and each is provided 
with means for detachably engaging the tube 
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to be drawn and with means for engaging 
with the power-propelling cable. In the draw- 
ings each of said carriages or movable tube- 
grippers comprises a rectangular-shaped base 
5 9 a ,the longitudinal sides of which are adapted 
to fit within the aforesaid guides on the bed. 
The said base 9 a preferably has a top plate 
10, and to said base are secured or formed 
integral therewith upwardly-extending side 

jo plates 9 b , which are connected by a top piece 
or cap-plate 10\ The clamping blocks or 
jaws 49 of the tube-gripping devices are shown 
as being supported on the base 9 a between 
the side plates 9 b , each of said jaws having 

15 formed in its inner face a longitudinals-ex- 
tending semicircular groove or recess adapted 
to receive a portion of the tube 13 to be 
drawn. One of said clamping-blocks is adapt- 
ed to be moved laterally toward and from a 

20 companion block to release or grasp the tube 
13. Preferably such movement is controlled 
through a short vertical shaft 49 a , mounted 
in the carriage and provided at its upper end 
with an operative crank 49 b and at its lower 

25 end with a link or finger 49 c , which is con- 
nected with the movable block 49. 

50 designates an endless rope or cable which 
passes around a suitable driving- drum 51, 
and after passing around guiding wheels or 

30 drums 52, journaled in the pedestals or stand- 
ards 2, extends longitudinally of the bed of 
the apparatus in line with the cable-gripping 
jaws of said movable heads 9 9'. Each car- 
riage 9 9' is, as said above, provided with 

35 means for attachment to said endless rope or 
cable, whereby said carriage and the tube 13, 
when gripped by the jaws 49, may be moved 
longitudinally and the tube forced or drawn 
through the die 12. 

40 In the embodiment of my invention herein 
illustrated I have shown the base 9 a of each 
carriage as provided on the inner faces of its 
side bars with integral inwardly-extending 
inclined surfaces 22 and coacting cam or 

45 wedge blocks 23, there being two of such blocks 
on each side of the carriage, separated so as 
to lie in the plane of and contact with the 
adjacent inclined surfaces 22. As shown, 
the two wedge-blocks 23 at each side of the 

50 carriage are connected by a threaded shaft 
24, one end of which projects beyond the end 
of the carriage. By operating either shaft 
24 the cams 23, connected therewith, may be 
moved longitudinally of the carriage and their 

55 inner faces moved toward or from the center 
longitudinal line of the carriage. 

19 19 designate the cable-gripping jaws, 
which extend through openings in the end 
Avails of the carriage-base and are arranged 

60 on opposite sides of the path of the cable 50. 
Various devices maybe employed for forc- 
ing the cable-gripping jaws into such position 
that the carriage will be connected with the 
cable and caused to move longitudinally of 

65 the machine. At present I prefer to employ 
devices by which the pull exerted by the ca- 
ble or tension device will act to more firmly 


connect the carriage to said propelling means, 
and means by which said devices can be ac- 
tuated to instantly release the cable — that is, 70 
in the embodiment of my invention herein 
illustrated the jaws 19 are connected with the 
cams 23 by toggle-links or short rods 25, hav- 
ing enlarged ends which are seated in suit- 
able sockets or recesses formed in said jaws 75 
and cams. 

From the above description and the draw- 
ings it will be seen that the jaws 19 if moved 
longitudinally willbe simultaneously, through 
the action of the links 25, moved toward or 80 
from the cable 50, according to the direction 
of the longitudinal movement. To effect this 
gripping or releasing of the cable, I employ 
a shaft 20, extending transversely of the car- 
riage, it being journaled in suitable bearings 85 
20 a , depending from the base-frame 9* and be- 
ing provided at one end with an operating 
crank or handle 21. This shaft 20 is provided 
at points between the journals 20 a with two 
upwardly-extending lugs 20 b , which extend 90 
into sockets 19 a , formed in the cable-gripping ■ 
jaws 19. By operating the shaft 20 each of 
the jaws 19 can be instantly forced toward the 
other to grip the cable 50, and the strain or 
pull exerted by the cable tends to clamp the 95 
jaws more firmly thereto. The handle 21 for 
controlling the movements of the cable-grip- 
ping jaws 49 may, as shown in the drawings, 
be arranged at either side of the carriage or 
movable head. Thus in Fig. 2 the said han- ico 
die is shown as situated at or near the oppo- 
site longitudinal side of the movable tube- 
gripper from the handle 49 b , by which the 
movable jaw 49 of the tube-clamp is actuated; 
but in Fig. 8 it will be noticed that the han- 105 
die 21 and the rock-shaft which it operates 
are so arranged that said handle is on or ad- 
jacent to the same longitudinal side of the 
movable gripper as the said handle 49 b . This 
arrangement is advantageous in that it brings no 
both of the handles relatively close together 
and into easy reach of an operator at one side 
of the machine. By disengaging said handle 
, and operating the shaft in the opposite direc- 
tion said jaws can be moved away from each 115 
other and the carriage or tube -gripper re- 
leased from the cable. 

For the purpose of guiding the tube 13 to 
be drawn to the mandrel and die 12 I prefer- 
ably employ a yoke-shaped guide 30. This 120 
guide is provided with side flanges 30 a , adapt- 
ed to be supported on the bed-bars 1, and with- 
in an aperture formed therein are mounted 
two peripherally-grooved guide- wheels 31, be- 
tween which the tube 13 passes. 125 

4 designates the mandrel, which may be of 
any suitable style and construction. Pref- 
erably it is supported at one end in a tail- 
piece 5 and connected with an adjusting- 
screw 6. Forholding the mandrel in astraight 130 
line throughout its length I employ a series 
of swinging arms or holders adapted to be 
automatically moved out of the path of the 
carriage 9' as the same is moved longitudi- 
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nally of the mandrel and to reengage with the 
tube after the said carriage has passed. Each 
of these movable holders comprises a vertical 
shaft 17, mounted in a bearing 17 b , projected 
5 laterally from the side orbed rails 1 and pro- 
vided at its upper end with an arm 8, adapted 
to extend inwardly over the bed-frame and 
engage with the mandrel 4. The free end of 
the arm 8 is cut away to provide a groove or 

io socket, in which is fitted a wearing-block 16. 
The vertical shaft 17 is normally held in such 
position as to cause the arm 8 thereof to con- 
tact with the mandrel by means of a coiled 
spring 15, fitted around the lower portion of 

15 and having one end connected to said shaft 
and its other end connected to or abutting 
against the side bar 1 of the machine. To 
the shaft 17 at an intermediate point of its 
length is rigidly connected a finger or lug 17 a , 

20 the free end of which projects through a slot 
or aperture formed in the side bar 1 in line 
with the way or groove X. . As the carriage 9' 
moves longitudinally along the way X the 
base 9 a thereof will contact with the finger or 

25 stud 17 a and force the same outwardly through 

' the slot or aperture in the bed-bar, thus turn- 
ing the vertical shaft 17 and moving the arm 
. 8 thereof to a point beyond the side lines of 
the bed and out of the path of said carriage/ 

3.0 In Figs. 11 to 14 I have illustrated a 
slightly- modified construction specially de- 
signed and adapted for the handling of long 
tubes. In this construction a V-shaped 
trough 32 is secured to the base 2 instead of 

35 the thrust-block 5, and the outer end of such 
trough is supported by a post or upright 32\ 
The outer end of this- trough is closed by a 
thrust-block 33, having a centrally-arranged 
vertical slot formed therein, through which 

40 the mandrel 4 passes. The outer end of this 
mandrel is secured in a cross-head 36,mounted 
upon parallel rods 36% projecting from the 
trough 32. The rear face of the thrust-block 
33 is inclined or provided with a slot having 

45 a cam-like surface, and into said slot pro- 
jects a block 34, having its forward face or 
surface inclined. To the lower side of this 
block 34 is connected an adjusting-screw 35, 
which extends through a stationary depend- 

50 ing bracket 33 a on the thrust-block 33. By 

means of this screw 35 the outer end of the 

mandrel can be adjusted vertically as may be 

desired. 

The above-described apparatus may be em- 

55 ployed to draw tubing either by first passing 
the tube through the stationary die 12 and 
then over the mandrel or byplacing such tube 
on the mandrel and drawing it therefrom 
through said stationary die. In case the first 

60 method is followed I prefer to employ the 
form of mandrel illustrated in Fig. 5, in which 
a slight . cavity is formed at the free end of 
the mandrel, into which projects asmall por- 
tion of a ball 14. The ball 14 is free to rotate 

65 in any direction and operates to constantly 
present a different and true surface to any 
particular part of the die. 


If the second of the above-described meth- 
ods is followed, I prefer to secure the ball 14 
rigidly* to the end of the mandrel, as in Figs. 70 
15 and 16. Referring to said figures, it will 
be seen that the mandrel is formed of a hol- 
low tube and that the ball 14 is carried by a 
threaded stem 14 a , adapted to be screwed into 
one end of the mandrel. I also prefer to 75 
form on the mandrel two collars 37 38, be- 
tween which is clamped a yielding cup-shaped 
washer 40, adapted to contact with the inner 
surface of the tube 13. 

39 designates an aperture or passage ex- 80 
tending through the walls of the mandrel, by 
means of which suitable lubricant can be per- 
mitted to pass from the interior of the man- 
drel to the outer surface thereof. As one 
means of positively forcing lubricant through &$ 
such passage a plunger 54 may be arranged 
within the mandrel, as indicated in the draw- 
ings. . 

The mechanism above described is used as 
follows.: The die 12 is properly placed and 90 
the mandrel is adjusted so that its head 14 is 
in proper position relative to the die. If the 
tube is to be compressed from the exterior 
only, the mandrel can be temporarily with- 
drawn, and vice versa. When the parts are 95 
in position, a tube 13 is pushed through the 
space between the guide-rollers 31, and its 
front end -is passed to a point somewhat in 
front of the carriage or tube-gripper 9, the 
latter being at this time disengaged both from 100 
the cable 50 and from the tube. When the 
tube is properly placed, the handle 49 b is 
moved, so as to cause the block 49 to move 
to tightly grip the tube, and then the lever 
21 is moved, so as to cause the arms 20 b to 105 
start the cable-gripping jaws 19 to move to- 
ward the cable, and as soon as the latter is 
touched by them its frictional contact tends 
to draw them toward each other and more 
tightly grip the cable. Thus a great power no 
is exerted for connecting the carriage and 
the cable together. As soon as the carriage 
9 is thus caught by the cable the latter forces 
it and the tube toward the die 12, the tube 
projecting a short distance in front of the 115 
carriage. The propelling of the tube contin- 
ues until its forward end has passed through 
the die far enough to permit it to be connected 
to the carriage 9', Then the carriage 9 is re- 
leased from the cable and from the tube. 120 
After this the carriage 9' is, by means of its 
movable block and handle 49 b , clamped to 
the tube, and by means of the lever 21 and 
the toggle-gripping bars 19 it is connected to 
the cable. After the occurrence of the latter 125 
the carriage 9' commences to. move with the 
cable and to draw the tube through the die, 

If an interior mandrel is in use, its stem 4 
is supported in alinement, as aforesaid, by 
the arms 8, and as the carriage 9' reaches the 130 
pairs of arms they are moved, as above de- 
scribed, to permit the passage of the carriage. 
If at any time it is desired to obtain a new 
grip upon the tube at points farther back 
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from its forward end, the carriage 9' is re- 
leased from the cable and from the tube and 
pushed by hand or otherwise backward to a 
position near the die, after which it is again 
5 clamped to the tube and cable and the draw- 
ing continued. Should it be desired to pro- 
pel the tube from both sides of the die — that 
is, to impart both a pushing and a pulling 
action — both carriages can be clamped to the 

io cable and the tube. 

As the cable 50 is merely wrapped around 
the drum 51, the latter imparts its motion by 
frictional contact and not by positive engage- 
ment, such as that of gear-teeth. Hence if 

15 at any time there should be very extraordi- 
nary resistance or strain experienced there 
can be more or less of a slip or yielding. 

Again, by using a wire cable I make addi- 
tional provision for yielding of the carriages 

20 or propelling devices, as the cable will by 
reason of its elasticity permit more or less of 
such yielding. Consequently I have found 
that the metal can be treated much more sat- 
isfactorily than it can when positively-acting 

25 propelling devices are employed. 

Another feature of advantage is this that 
because of the uniform cross - section of a 
power device similar to a cable I can quickly 
effect the engagement of the carriage there- 

30 with at sluj point desired, this being in con- 
tradistinction from the hooks or pins hereto- 
fore used adapted to engage with one or an- 
ther link of a chain. If a chain of proper 
construction,particularly one having uniform 

35 dimensions^ be substituted for the cable, it 
also can be gripped in substantially the way 
described at any required point. 

By properly adjusting the cams or wedges 
23, against which bear the toggle-arms 25, 

40 the gripping-bars 19 can be caused to act very 
delicately and more or less quickly upon the 
cable. 

While my improvements are particularly 
applicable to the drawing of tubes, and I 

45 have herein illustrated them as applied to a 
mechanism designed for that work, yet I am 
aware that many of the features herein illus- 
trated and described are applicable to the 
drawing of solid shafting, bars, &c. 

50 I do not in this case claim, broadly, the 
novel features incident to the particular style 
of power device herein illustrated and de- 
scribed, preferring to present claims for that 
part of my invention in another application, 

55 Serial No. 571,476; nor do I herein claim, spe- 
cifically, the novel features incident to the ar- 
rangement of the mandrel with relation to 
the die, the construction of the thrust-block 
or abutments for the outer end of the man- 

60 drel, and the construction of the mandrel 
itself, as illustrated in Figs. 11 to 16 herein, 
preferring to present claims for such features 
in another application, Serial No. 636,390. 
What I claim is — 

6$ 1. In a tube-drawing machine the combi- 
nation of a bed, a carriage fitted to guides on 
the bed, power devices for moving the car- 


riage, a mandrel secured at one end to the 
bed, a series of mandrel-holding arms pivot- 
ally connected to the bed and adapted to en- 70 
gage with the mandrel, and means for auto- 
matically moving said arms out of the path 
of the carriage as the latter is moved longi- 
tudinally of the bed and mandrel, substan- 
tially as set forth. 75 

2. In a tube-drawing machine, the combi- 
nation of a bed, a carriage, power devices 
for moving the carriage longitudinally of the 
bed, a mandrel connected to the bed at one 
end, auxiliary mandrel-supports mounted on 80 
the bed and adapted to bear laterally against 
the mandrel, and means for automatically 
moving said auxiliary mandrel-supports out 

of the path of the carriage, as the latter is 
moved longitudinally of the bed, substan- 85 
tially as and for the purpose set forth. 

3. In a tube-drawing machine the combi- 
nation of a bed, a carriage, power devices 
adapted to move the carriage on the bed, a 
mandrel, supports for the mandrel pivotally 90 
connected to the bed, means adapted to be 
actuated by the carriage for moving said sup- 
ports out of contact with the mandrel as the 
carriage moves longitudinally of the bed, and 
means for returning each of said supports to 95 
its normal position after the carriage has 
passed the same, substantially as set forth. 

4. In a tube-drawing machine the combi- 
nation of a bed, a carriage, adapted to move 
longitudinally of the bed and provided with 100 
means for engaging the tube to be drawn, 
mandrel, supports pivoted to the bed and 
adapted to engage with the mandrel, fingers 
connected with said supports and projecting 
into the path of the carriage, and means for 105 
returning said supports to their normal posi- 
tion after the carriage has passed, substan- 
tially as set forth. 

5. In a tube-drawing machine, the combi- 
nation with a bed, and a stationary mandrel, no 
of a series of lateral supports for the mandrel 
arranged on opposite sides of the bed, each 
support having a pivotally-mounted spring- 
pressed arm adapted to contact at one end 
with the mandrel, and a tube-gripper adapted 115 
to move longitudinally of the mandrel, sub- 
stantially as set forth. 

6. In a tube-drawing machine the combi- 
nation with a bed and a stationary mandrel, 

of one or more lateral supports for the man- 120 
drel each comprising a horizontally-swinging 
arm provided at its free end with a socket or 
groove to receive the mandrel, and a spring 
for normally holding such arm in contact with 
the mandrel, and a longitudinally -movable 125 
tube-gripper arranged in the plane of said 
swinging arms, substantially as set forth. 

7. In a tube-drawing machine the combi- 
nation with a bed-frame, of a die stationarily 
secured to said bed-frame, a mandrel con- 130 
nected to one end of said frame and extend- 
ing toward said stationary die, a series of 
horizontally -swinging arms, pivoted to the 
bed and adapted to engage with the mandrel 
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at points between its supported end and the 
stationary die, and a longitudinally-movable 
tube-gripper, substantially as set forth. 

8. In a draw-bench, the combination with a 
5 main frame, an endless traction device extend- 
ing longitudinally thereof, and a die mounted 
on said frame, of a carriage mounted on the 
frame to move longitudinally thereof toward 
and from the die, and having jaws or plates, 

io 19, on opposite sides of and extending paral- 
lel to the traction device, means for simulta- 
neously moving said jaws laterally toward the 
traction device and longitudinally in the di- 
rection of movement of said device to cause 

15 said jaws to frictionally engage with the said 
traction device, and means for varying the 
movement of said jaws, substantially as set 
forth. 

9. In a metal-drawing machine, the combi- 
20 nation with a bed, and an endless driving- 
cable, of a die secured to said bed, a carriage 
having a base-frame fitted in guides on the 
bed, jaws mounted on said carriage, and 
adapted to engage with the metal to be drawn, 

25 cable-gripping plates supported on said car- 
riage, toggle-links interposed between said 
plates and the frame of the carriage, and an 
operating-shaft adapted to engage with said 
plates, substantially as set forth. 

30 10. In a draw-bench, the combination with 
a bed-frame, and a driving-cable, of a die sup- 
ported on the bed, and a carriage consisting 
of a base-frame fitted in guides on the bed 
and provided with means for engaging the 

35 article "to be drawn, and with the inwardly- 
extending cam-surfaces, 22, cable-gripping 
plates, links 25 having their ends fitted in 
sockets in said plates and in blocks, 23, con- 
tacting with the cams 22, and an operating- 

40 shaft for moving said gripping-plates, sub- 
stantially as set forth. 

11. In a draw-bench, the combination with 
a bed, a power-cable, and a die, of a carriage 
having means for engaging with the article 

45 to be drawn, the base-frame, 9 a , fitted in guides 
on the bed and provided with inwardly-ex- 
tending cam-surfaces, 22, cam-blocks, 23, in 
contact with said cam-surfaces 22, cable-grip- 
ping plates, i9, links, 25, having their ends 

50 fitted in sockets in said gripping-plates and 
blocks^ 23, an operating-shaft connected with 
said gripping-plates, and means for adjust- 
ing the blocks, 23, longitudinally of the base- 
frame, substantially as set forth. 

55 12. In a draw-bench, the combination of a 
main frame, a die mounted on said frame, a 
carriage mounted on said frame and adapted 
to engage with the metal to be drawn, power 
devices for moving said carriage longitudi- 

60 nally of the bed, and a guide for the metal to 
be drawn consisting of a frame or support and 
two peripherally -grooved rollers or wheels 
mounted in said frame and forming a longi- 
tudinally-extending passage in line with the 

65 die, substantially as set forth. 

13. In a draw-bench, the combination of a 
bed-frame, a die mounted on said frame, a 


carriage adapted to engage with the article 
to be drawn, and power devices for moving 
said carriage longitudinally of the bed, of a 70 
die for the article to be drawn consisting of 
a support extending transversely of the main 
or bed frame, and two horizontally-rotatable 
rollers mounted in said support and arranged 
to contact with the article to be drawn, sub- 75 
stantially as set forth. 

14. In a tube-drawing machine, the combi- 
nation of an external die, a ball arranged 
within the die and rotatable in all directions, 
and a relative stationary device for prevent- 80 
ing said ball from being carried through the 
die by the metal being drawn, substantially 

as set forth. 

15. In a tube-drawing machine, a mandrel 

or die-carrier for the interior of a tube ha v- 85 
ing a ball-support central with the longitudi- 
nal axis of the mandrel, and a ball rotatably 
mounted in the said support and having its 
center situated at the longitudinal axis of the 
mandrel, substantially as set forth. 90 

16. In a draw-bench, the combination of a 
bed or support, a die, a cable, or endless trac- 
tion device, driving devices having frictional 
engagement with said cable, agripper, mount- 
ed on the bed and having a pair of jaws or 95 
clamps adapted to maintain the article to be 
drawn in line with the die, means for moving 
one of said jaws laterally toward and from 
the other, jaws or clamps mounted in said 
gripper in the plane of and adapted to have 100 
a frictional engagement with the said endless 
traction device, and means independent of 
those aforesaid, for simultaneously moving 
the last said jaws toward or from a position 
where they will frictionally engage with the 105 
cable, substantially as set forth. 

17. In a draw-bench, the combination of a 
bed, a die stationarily supported on the bed, 
a power-cable, a movable gripper mounted on 
the bed at one side of the die, and having no 
jaws adapted to engage the metal to be drawn, 
cable-clamping jaws mounted in said gripper, 

a rock-shaft having lugs or fingers 20 b , adapt- 
ed to engage said cable-jaws, means for rock- 
ing said shaft to move the said cable-jaws 115 
longitudinally, and means for simultaneously 
and automatically moving said jaws laterally, 
substantially as set forth. 

18. The combination of the die, the mov- 
able traction device, the tube- carrier on the 120 
forward side of the die and adapted to exert 

a pulling action on the tube, the lever on the 
carrier for instantly connecting the carrier 
to, and disconnecting it from the tube, a le- 
ver on the carrier for instantly connecting it 125 
to and detaching it from the traction device, 
the mandrel for the interior of the tube, hav- 
ing its stem on the forward side of the die, 
and an abutment beyond the tube for the end 
of the stem, substantially as set forth. 130 

19. The combination of the die, the mov- 
able traction device, the tube-carrier on the 
forward side of the die, and adapted to exert 
a pulling action on the tube, means detach- 
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ably connecting the carrier to the traction 
device, the mandrel for the interior of the 
tube, having its stem on the forward side of 
the die, an abutment to take the endwise 
5 pressure of the stem, and movable abutments 
bearing laterally against the stem, substan- 
tially as set forth. 

20. The combination of the stationary die, 
the movable traction device, the tube-carrier 

io on the forward side of the die and adapted to 
exert a pulling action on the tube, means for 
detachably connecting the carrier to the trac- 
tion device, a mandrel for the interior of the 
- tube, having a stem extending beyond the 

15 tube, a bearing at the end of the stem, and 
movable abutments bearing laterally against 
the stem at jDoints between the bearing and 
the die, substantially as set forth. 

21. The combination of a die, the movable 
20 traction device, the tube-pulling carrier on 

one side of the die, the mandrel having its 
stem pi^ojecting from the die forward on the 
same side with the tube-pulling carrier, a 
tube-pushing carrier on the opposite side of 
25 the die and adapted to,push the tube over the 
mandrel-head and onto the stem, and means 


for detachably connecting said tube-pushing 
carrier to the traction device, substantially 
as set forth. 

22. In a tube-drawing apparatus, the com- 30 
bination of a die, a mandrel having one end 
within the die and a stem projecting beyond 
one side of the die, means for preventing lon- 
gitudinal movement of the mandrel away 
from the die, a tube-carrier and pushing de- 35 
vice arranged on the opposite side of the die 
from the mandrel-stem and adapted to move 
the tube to be drawn toward the die and 
mandrel, and to permit the tube to be moved 
longitudinally independent of any movement 40 
of said carrier, a supplemental tube guide or 
support on the same side of the die as said 
pushing -carrier, and a pulling -carrier ar- 
ranged on the same side of the die as and 
adapted to travel longitudinally of the man- 45 
drel-stem, substantially as set forth. 

In testimony whereof I affix my signature 
in presence of two witnesses. 

WILLIAM A. McCOOL. 

Witnesses: 

John W. Culmer, 
James F. Merriman. 
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